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(54) THREE-DIMENSIONAL SIMULATOR DEVICE AND IMAGE SYNTHESIS METHOD 
(57)Abstract: 

PURPOSE: To provide a three-dimensional simulator device and image synthesis method 
capable of continuously changing the visual point information at the time of forming a visual field 
image in a virtual three-dimensional space. 

CONSTITUTION: An input section 2 for inputting operation information for the purpose of 
continuously changing visual point information is included in an operation section 12. The 
calculation to continuously change the visual point information on previously determined loci is 
executed in accordance with the operation information in the visual point information changing 
section 107 of a virtual three-dimensional space calculating section 100. The visual field image 
based on the visual point information is synthesized in an image synthesis section 200 and is 
outputted from a display. The simulator device is provided with the first input section for 
operating a player and moving bodies and the second input section for operating the visual point 
positions and visual line direction and is provided with the visual point changing section and the 
visual line changing section. The independent operation of the progressing directions of the 
player, etc., and the visual point positions and visual line directions by the first and second input 
sections is thereby made possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An operation means and a 3-dimensional space operation means of virtual to perform 
the operation which forms the 3-dimensional space of virtual based on the operation information 
inputted from this operation means, It is the 3-dimensional simulator equipment containing a 
picture image synthesis means to compound the field-of-view picture image which is in sight in 
the formed 3-dimensional space of virtual [ aforementioned ]. A means to input the operation 
information for changing a view information into the aforementioned operation means 
continuously is included. The 3-dimensional space operation means of virtual [ aforementioned ] 
is based on the aforementioned operation information that it is inputted from the aforementioned 
input means. 3-dimensional simulator equipment characterized by performing the operation 
which changes a view information continuously on the orbital defined beforehand, and the 
aforementioned picture image synthesis means compounding a field-of-view picture image 
based on the aforementioned view information that the change operation was given. 
[Claim 2] An operation means and a 3-dimensional space operation means of virtual to perform 
the operation which forms the 3-dimensional space of virtual based on the operation information 
inputted from this operation means, It is the 3-dimensional simulator equipment containing a 
picture image synthesis means to compound the field-of-view picture image which is in sight in 
the formed 3-dimensional space of virtual [ aforementioned ]. for the aforementioned operation 
means While the 1st input means which inputs the operation information for the position of a 
mobile where a view person or a view person boards, and orientation changing at least one 
continuously is included The 2nd input means which inputs the operation information for a view 
position and the orientation of a visual axis changing at least one continuously is included. While 
the 1st specification information which the 3-dimensional space operation means of virtual 
[ aforementioned ] is based on the aforementioned operation information that it is inputted from 
the input means of the above 1st, and specifies at least one of the position in a view person or 
the 3-dimensional space of virtual of a mobile and the orientation is searched for Based on the 
aforementioned operation information that it is inputted from the input means of the above 2nd, 
the 2nd specification information which specifies at least one of a view position and the 
orientation of a visual axis is searched for. The view position specified using the specification 
information on the above 2nd when there is the aforementioned picture image synthesis means 
in the position and orientation in which a view person or a mobile is specified using the 
specification information on the above 1st, 3-dimensional simulator equipment characterized by 
compounding the field-of-view picture image which is in sight in the orientation of a visual axis. 
[Claim 3] 3-dimensional simulator equipment characterized by including a means for at least one 
change of the aforementioned view position and the orientation of a visual axis to be interlocked 
with in a claim 2, and to change at least one of the position of collimation to a target, and the 
orientation. 

[Claim 4] 3-dimensional simulator equipment characterized by including the means which looks 
at the position where the field-of-view picture image used as criteria is compounded, and a 
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person is made to recognize in the claim 1 or either of 3 in case the aforementioned operation 
information is inputted by the aforementioned input means. 

[Claim 5] It is the picture image synthesis technique which compounds the field-of-view picture 
image which is in sight in the 3-dimensional space of virtual based on the operation information 
inputted from an operation means. The operation information for changing a view information 
continuously by the input means included in the aforementioned operation means is inputted. 
The picture image synthesis technique characterized by compounding a field-of-view picture 
image based on the aforementioned view information that perform the operation which changes 
a view information continuously on the orbital defined beforehand based on the aforementioned 
operation information that it is inputted from the aforementioned input means, and the change 
operation was given. 

[Claim 6] By the 1st input means which is the picture image synthesis technique which 
compounds the field-of-view picture image which is in sight in the 3-dimensional space of virtual 
based on the operation information inputted from an operation means, and is contained in the 
aforementioned operation means By the 2nd input means which inputs the operation information 
for the position of a mobile where a view person or a view person boards, and orientation 
changing at least one continuously, and is contained in the aforementioned operation means 
The operation information for a view position and the orientation of a visual axis changing at 
least one continuously is inputted. While the 1st specification information which is based on the 
aforementioned operation information that it is inputted from the input means of the above 1 st, 
and specifies at least one of the position in a view person or the 3-dimensional space of virtual of 
a mobile and the orientation is searched for Based on the aforementioned operation information 
that it is inputted from the input means of the above 2nd, the 2nd specification information which 
specifies at least one of a view position and the orientation of a visual axis is searched for. The 
picture image synthesis technique characterized by compounding the field-of-view picture image 
which is in sight in the view position and the orientation of a visual axis which are specified using 
the specification information on the above 2nd when there is a view person or a mobile in the 
position and orientation which are specified using the specification information on the above 1st. 



[Translation done.] 



CLAIMS 



[Claim(s)] 

[Claim 1] An operation means and a 3-dimensional space operation means of virtual to perform 
the operation which forms the 3-dimensional space of virtual based on the operation information 
inputted from this operation means, It is the 3-dimensional simulator equipment containing a 
picture image synthesis means to compound the field-of-view picture image which is in sight in 
the formed 3-dimensional space of virtual [ aforementioned ]. A means to input the operation 
information for changing a view information into the aforementioned operation means 
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continuously is included. The 3-dimensional space operation means of virtual [aforementioned ] 
is based on the aforementioned operation information that it is inputted from the aforementioned 
input means. 3-dimensional simulator equipment characterized by performing the operation 
which changes a view information continuously on the orbital defined beforehand, and the 
aforementioned picture image synthesis means compounding a field-of-view picture image 
based on the aforementioned view information that the change operation was given. 
[Claim 2] An operation means and a 3-dimensional space operation means of virtual to perform 
the operation which forms the 3-dimensional space of virtual based on the operation information 
inputted from this operation means, It is the 3-dimensional simulator equipment containing a 
picture image synthesis means to compound the field-of-view picture image which is in sight in 
the formed 3-dimensional space of virtual [ aforementioned ]. for the aforementioned operation 
means While the 1st input means which inputs the operation information for the position of a 
mobile where a view person or a view person boards, and orientation changing at least one 
continuously is included The 2nd input means which inputs the operation information for a view 
position and the orientation of a visual axis changing at least one continuously is included. While 
the 1st specification information which the 3-dimensional space operation means of virtual 
[ aforementioned ] is based on the aforementioned operation information that it is inputted from 
the input means of the above 1 st, and specifies at least one of the position in a view person or 
the 3-dimensional space of virtual of a mobile and the orientation is searched for Based on the 
aforementioned operation information that it is inputted from the input means of the above 2nd, 
the 2nd specification information which specifies at least one of a view position and the 
orientation of a visual axis is searched for. The view position specified using the specification 
information on the above 2nd when there is the aforementioned picture image synthesis means 
in the position and orientation in which a view person or a mobile is specified using the 
specification information on the above 1st, 3-dimensional simulator equipment characterized by 
compounding the field-of-view picture image which is in sight in the orientation of a visual axis. 
[Claim 3] 3-dimensional simulator equipment characterized by including a means for at least one 
change of the aforementioned view position and the orientation of a visual axis to be interlocked 
with in a claim 2, and to change at least one of the position of collimation to a target, and the 
orientation. 

[Claim 4] 3-dimensional simulator equipment characterized by including the means which looks 
at the position where the field-of-view picture image used as criteria is compounded, and a 
person is made to recognize in the claim 1 or either of 3 in case the aforementioned operation 
information is inputted by the aforementioned input means. 

[Claim 5] It is the picture image synthesis technique which compounds the field-of-view picture 
image which is in sight in the 3-dimensional space of virtual based on the operation information 
inputted from an operation means. The operation information for changing a view information 
continuously by the input means included in the aforementioned operation means is inputted. 
The picture image synthesis technique characterized by compounding a field-of-view picture 
image based on the aforementioned view information that perform the operation which changes 
a view information continuously on the orbital defined beforehand based on the aforementioned 
operation information that it is inputted from the aforementioned input means, and the change 
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operation was given. 

[Claim 6] By the 1st input means which is the picture image synthesis technique which 
compounds the field-of-view picture image which is in sight in the 3-dimensional space of virtual 
based on the operation information inputted from an operation means, and is contained in the 
aforementioned operation means By the 2nd input means which inputs the operation information 
for the position of a mobile where a view person or a view person boards, and orientation 
changing at least one continuously, and is contained in the aforementioned operation means 
The operation information for a view position and the orientation of a visual axis changing at 
least one continuously is inputted. While the 1st specification information which is based on the 
aforementioned operation information that it is inputted from the input means of the above 1 st, 
and specifies at least one of the position in a view person or the 3-dimensional space of virtual of 
a mobile and the orientation is searched for Based on the aforementioned operation information 
that it is inputted from the input means of the above 2nd, the 2nd specification information which 
specifies at least one of a view position and the orientation of a visual axis is searched for. The 
picture image synthesis technique characterized by compounding the field-of-view picture image 
which is in sight in the view position and the orientation of a visual axis which are specified using 
the specification information on the above 2nd when there is a view person or a mobile in the 
position and orientation which are specified using the specification information on the above 1st. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the 3-dimensional simulator equipment which can 
simulate the 3-dimensional space of virtual, and the picture image synthesis technique. 
[0002] 

[Description of the Prior Art] Conventionally, various things are known as 3-dimensional 
simulator equipment used for the operation simulator of for example, a 3-dimensional game or 
an airplane, and various vehicles etc. With such 3-dimensional simulator equipment, the image 
information about the 3-dimensional body 300 shown in drawing 18 (A) is beforehand 
memorized by equipment. This 3-dimensional body 300 expresses the display objects which a 
player (view person) 302 can see through the screen 306, such as scenery. And image display 
of the 3-dimensional picture image (projection picture image) 308 of false is carried out on the 
screen 306 by carrying out perspective-projection conversion of the image information of the 3- 
dimensional body 300 which is this display object on the screen 306. With this equipment, if a 
player 302 operates rotation, advancing side by side, etc. with a control panel 304, the position 
of a mobile where the player 302 or the player 302 boards, and orientation will change, and data 
processing which asks for how the picture image of the 3-dimensional body 300 is in sight on the 
screen 306 in connection with this change will be performed. This data processing follows 
operation of a player 302, and is performed on real time. By this, a player 302 becomes possible 
[ seeing on real time, using as the 3-dimensional picture image of false change of the scenery 
accompanied by the position of a mobile where the player itself or the player itself boards, and 
change of orientation etc. ], and can carry out false experience of the imagination 3-dimensional 
space. 

[0003] An example of the display image (game screen) formed by the above 3-dimensional 

simulator equipments is shown in drawing 18 (B). 

[0004] 

[Problem(s) to be Solved by the Invention] Now, with this kind of 3-dimensional simulator 
equipment, when taking the racing-car game for the example, the view position of a player was 
being fixed to the back position of a player car, the driver's-seat position, etc. (fixed to the back 
position of the player car 900 in drawing 1 8 (B)). Moreover, the orientation of a visual axis was 
also being fixed in the advance orientation of a player car. However, in this kind of game, liking 
of a player is also various and the player which likes that the view is being fixed to a driver's-seat 
position rather than the back position of a player car, and the player which likes the reverse 
while existing mostly exist mostly. Furthermore, if it is always fixed in the advance orientation of 
a player car also about the orientation of a visual axis, variety of a game cannot be increased 
more. Therefore, the 3-dimensional simulator equipment which can change view informations, 
such as a view position and the orientation of a visual axis, independently of the position of a 
player car and orientation is desired. 

[0005] Two or more selection buttons for the view change to the control unit (control panel) of 
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equipment as technique which changes the view information on a player are arranged, and the 
technique of making a desired view position and the orientation of a visual axis choose it as a 
player by pushing either of these selection buttons is also considered. However, as for selection 
of a view information, only the amount of [ of these selection buttons ] number is, and since the 
number of the selection button which can be arranged is also restricted by this technique, it can 
correspond to no liking of players with the number of only this by it. Moreover, by this technique, 
a player needs to push a selection button by groping, seeing a game screen in the status that it 
was absorbed in the game. Therefore, even if it is going to push the selection button for which a 
player asks, the mistaken selection button is pushed in many cases, for this reason, the 
concentration to the game play of a player is missing, and the problem that the degree of 
satisfaction to a game falls as a result arises. 

[0006] Moreover, in the pitched-against each other type game of the grade which opposes a 
fighter, a fighter and a fighter, and a tank, for example, collimation is doubled with a target and 
an attack is added in this collimation orientation to a target by launching a missile etc. However, 
with the conventional equipment, the orientation of collimation needed to turn the orientation of a 
fighter in the orientation of a target, in order to be fixed in the orientation of a visual axis of the 
player which are the advance orientation, such as a fighter, therefore to add an attack to a target. 
For this reason, it was difficult to give an attack to the target for whom a player asks, and, as a 
result, there was a problem that enjoyment of a game could not be raised more. 
[0007] Furthermore, in a role-playing game which beats an enemy while exploring Donne John 
of 3-D (3 dimensions), for example, a player (or player character) needs to operate a joy stick 
etc., and needs to move in the inside of 3-D Donne John. In this case, with the conventional 
equipment, since the advance orientation and the orientation of a visual axis of a player were in 
agreement, when hoping that he wants to see the orientation in which a player is different, the 
advance orientation of a player also needed to be changed. For this reason, the operability of a 
game got worse and the enjoyment of a game was reduced. 

[0008] this invention is made in order to attain the above technical technical probrems, and the 
place made into the purpose is to offer the 3-dimensional simulator equipment and the picture 
image synthesis technique of changing continuously the view information at the time of forming 
a field-of-view picture image in the 3-dimensional space of virtual. 

[0009] Moreover, it is in other purposes of this invention offering a view position, the 3- 
dimensional simulator equipment which can operate the orientation of a visual axis, and the 
picture image synthesis technique independently of the position of a mobile where a view 
person or a view person boards, and operation of orientation. 
[001 0] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned 
technical probrem, invention concerning a claim 1 An operation means and a 3-dimensional 
space operation means of virtual to perform the operation which forms the 3-dimensional space 
of virtual based on the operation information inputted from this operation means, It is the 3- 
dimensional simulator equipment containing a picture image synthesis means to compound the 
field-of-view picture image which is in sight in the formed 3-dimensional space of virtual 
[ aforementioned ]. A means to input the operation information for changing a view information 
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into the aforementioned operation means continuously is included. The 3-dimensional space 
operation means of virtual [ aforementioned ] is based on the aforementioned operation 
information that it is inputted from the aforementioned input means. The operation which 
changes a view information continuously on the orbital defined beforehand is performed, and it 
is characterized by the aforementioned picture image synthesis means compounding a field-of- 
view picture image based on the aforementioned view information that the change operation 
was given. 

[0011] Moreover, invention of a claim 5 is the picture image synthesis technique which 
compounds the field-of-view picture image which is in sight in the 3-dimensional space of virtual 
based on the operation information inputted from an operation means. The operation 
information for changing a view information continuously by the input means included in the 
aforementioned operation means is inputted. Based on the aforementioned operation 
information that it is inputted from the aforementioned input means, the operation which 
changes a view information continuously on the orbital defined beforehand is performed, and it 
is characterized by compounding a field-of-view picture image based on the aforementioned 
view information that the change operation was given. 

[0012] According to the claim 1 or invention of 5, based on the operation information inputted by 
the input means, the operation which changes a view information continuously on a 
predetermined orbital is performed. That is, a view information is continuously changed as an 
input means is operated. And based on this changed view information, synthesis of a field-of- 
view picture image is performed, and a view person (the person who looks at a picture image, 
for example, a player) can see this field-of-view picture image. By this, a view person can adjust 
a view information continuously until the field-of-view picture image for which it asks is acquired. 
In addition, a view position, the orientation of a visual axis, etc. are called view information here. 
And in changing a view information, or it changes a view position and it fixes about the 
orientation of a visual axis, you may change by the pattern defined beforehand. 
[001 3] Moreover, a 3-dimensional space operation means of virtual by which invention of a claim 
2 performs the operation which forms the 3-dimensional space of virtual based on the operation 
information inputted from an operation means and this operation means, It is the 3-dimensional 
simulator equipment containing a picture image synthesis means to compound the field-of-view 
picture image which is in sight in the formed 3-dimensional space of virtual [ aforementioned ]. 
for the aforementioned operation means While the 1 st input means which inputs the operation 
information for the position of a mobile where a view person or a view person boards, and 
orientation changing at least one continuously is included The 2nd input means which inputs the 
operation information for a view position and the orientation of a visual axis changing at least 
one continuously is included. While the 1st specification information which the 3-dimensional 
space operation means of virtual [ aforementioned ] is based on the aforementioned operation 
information that it is inputted from the input means of the above 1st, and specifies at least one of 
the position in a view person or the 3-dimensional space of virtual of a mobile and the orientation 
is searched for Based on the aforementioned operation information that it is inputted from the 
input means of the above 2nd, the 2nd specification information which specifies at least one of a 
view position and the orientation of a visual axis is searched for. When there is the 
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aforementioned picture image synthesis means in the position and orientation in which a view 
person or a mobile is specified using the specification information on the above 1st, it is 
characterized by compounding the field-of-view picture image which is in sight in the view 
position and the orientation of a visual axis which are specified using the specification 
information on the above 2nd. 

[0014] By moreover, the 1st input means which invention of a claim 6 is the picture image 
synthesis technique which compounds the field-of-view picture image which is in sight in the 3- 
dimensional space of virtual based on the operation information inputted from an operation 
means, and is contained in the aforementioned operation means By the 2nd input means which 
inputs the operation information for the position of a mobile where a view person or a view 
person boards, and orientation changing at least one continuously, and is contained in the 
aforementioned operation means The operation information for a view position and the 
orientation of a visual axis changing at least one continuously is inputted. While the 1st 
specification information which is based on the aforementioned operation information that it is 
inputted from the input means of the above 1 st, and specifies at least one of the position in a 
view person or the 3-dimensional space of virtual of a mobile and the orientation is searched for 
Based on the aforementioned operation information that it is inputted from the input means of 
the above 2nd, the 2nd specification information which specifies at least one of a view position 
and the orientation of a visual axis is searched for. When there is a view person or a mobile in 
the position and orientation which are specified using the specification information on the above 
1st, it is characterized by compounding the field-of-view picture image which is in sight in the 
view position and the orientation of a visual axis which are specified using the specification 
information on the above 2nd. 

[001 5] According to the claim 2 or invention of 6, the 1 st specification information is searched for 
based on the operation information inputted from the 1st input means, and the 2nd specification 
information is searched for based on the operation information inputted from the 2nd input 
means. And when it sees in the position and orientation which are specified for the 1st 
specification information and there is a person or a mobile, synthesis of the field-of-view picture 
image which is in sight in the view position and the orientation of a visual axis which are 
specified for the 2nd specification information is performed, and a view person can see this 
field-of-view picture image. That is, according to this invention, it is enabled to control 
independently a move of a view person or a mobile, and a move of a view position and the 
orientation of a visual axis, and the variety of operation can be increased. 
[001 6] Moreover, invention of a claim 3 is characterized by including a means for at least one 
change of the aforementioned view position and the orientation of a visual axis to be interlocked 
with, and to change at least one of the position of collimation to a target, and the orientation in a 
claim 2. 

[001 7] According to invention of a claim 3, if a view position and the orientation of a visual axis 
are changed with the 2nd input means, also about the collimation to a target, it will interlock and 
will be changed into this. By this, a view person can attack to a target, without doubling a view 
person or the advance orientation of a mobile in the orientation of a target. 
[001 8] Moreover, invention of a claim 4 is 3-dimensional simulator equipment characterized by 
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including the means which looks at the position where the field-of-view picture image used as 
criteria is compounded, and a person is made to recognize in the claim 1 or either of 3 in case 
the aforementioned operation information is inputted by the aforementioned input means. 
[0019] The position where the field-of-view picture image which is in sight when a view position 
etc. will be set up a driver's seat, the back of a vehicle, above a vehicle, etc., if the position 
where the field-of-view picture image used as criteria is compounded by preparing the 
connection section (click section) mechanical in case a view person operates an input means for 
example, etc. according to invention of a claim 4, for example, a driving game, is taken for an 
example is compounded can be made to recognize to a view person. 
[0020] 
[Example] 

1 . Explain briefly schema **** of a game, and an example of the 3-dimensional game realized 
with the 3-dimensional simulator equipment of books. 

[0021] An example of the 3-dimensional simulator equipment of books is shown in drawing 2 . 
With this 3-dimensional simulator equipment, the simulator equipment (game equipment) 1-1 
with which the plurality became independent, 1-2, 1-3, and 1-4 are mutually connected through 
the data transmission line. Of course, not only a multi-player type game configuration [ such ] but 
in an one person player configuration, naturally, this invention is applicable. 
[0022] As shown in drawing 2 , each of this simulator equipment is formed like the driver's seat 
of an actual racing car. And a player sits down on a sheet 18, seeing the game screen (field-of- 
view picture image of the scenery which is in sight from the driver's seat of a racing car) 
projected on the display 10, it operates a handle 14, the accelerator 15, etc. which were 
prepared in the control unit 12, operates a fictitious racing car, and performs a game. And in this 
invention, the rotary encoder 16 is further formed in the control unit 12. This rotary encoder 16 is 
formed in order to change the view information on a player continuously on the orbital which was 
able to be defined beforehand. 

[0023] An example of the 3-dimensional space of virtual in the 3-dimensional game of books is 
shown in drawing 3 . Thus, the course 20 formed in the 3-dimensional space of virtual in the 3- 
dimensional game of books in 3 dimensions is arranged. And 3-dimensional objects, such as a 
building 60, the arch 62, the stand 64, the cliff 66, the wall 68, the tunnel 70, the tree 72, and the 
bridge 74, are arranged around the course 20. A player operates a racing car, seeing the display 
1 0 which these courses etc. projected. And if it starts from the starting point 76, a course 20 is 
gone around and the number-of-times course of predetermined is gone around, it will become 
gall and the precedence of a player will be determined. 

[0024] An example of the game screen (field-of-view picture image) projected on a display 1 0 in 
the 3-dimensional game of books is shown in drawing 4 (A), (B), the drawing 5 (A), and (B). 
Among these game screens, view informations (a view position, the orientation of a visual axis) 
differ respectively, and the view positions 20-23 and the orientation 24-27 of a visual axis 
corresponding to each of these game screens are shown in drawing 6 . 

[0025] For example, drawing 4 (A) is the example of a game screen [ that the view information is 
set as the driver's-seat position of the player car 51 (the view position 20 of drawing 6 , the 
orientation 24 of a visual axis) ]. In this case, although only the partner racing car 52 is drawn on 
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a game screen and a player car is not drawn, since a player can **** the feeling same with 
actually driving the vehicle, it can raise the reality of a game. Moreover, drawing 4 (B) is the 
example of a game screen in case the view information is set as the back position of the player 
car 51 (the view position 21 of drawing 6 , the orientation 25 of a visual axis). In this case, not 
only the partner racing car 52 but the player car 51 is drawn on a game screen. For this reason, 
a player can be seen also about how the player car 51 which self operated moves (for example, 
the own player car which changed into the drift status can be seen), and can raise the 
enjoyment of a game. Moreover, drawing 5 (A) is the example of a game screen in case the view 
information is set as a little upper position from the back of the player car 51 (the view position 
22 of drawing 6 , the orientation 26 of a visual axis). Moreover, drawing 5 (B) is the example of a 
game screen in case the view information is set as the top (almost right above) position of the 
player car 51 (the view position 23 of drawing 6 , the orientation 27 of a visual axis). In such a 
driving game, the game equipment which compounds the field-of-view picture image which is in 
sight, for example from a driver's seat, the game equipment which compounds the field-of-view 
picture image which is in sight from the top position of a player car are established as game 
equipment of another genre. However, according to this example, it is enabled to express the 
field-of-view picture image of the game equipment established as a genre different in this way 
with one game equipment. In addition, when a view is in a top position, for example, compared 
with the case where it is in the position of a driver's seat, the deflection condition of a course 20 
is known well and becomes the suitable thing for a beginner. 

[0026] Now, in this example, a view information can be changed continuously. For example, the 
view position in a view information is continuously movable from the position of a driver's seat to 
top's position in drawing 6 (to the view position 20 - the view position 23). In this case, the orbital 
30 where a view position moves is defined beforehand, and a player is operating the rotary 
encoder 16 of drawing 2 , and moves a view position continuously on this orbital 30. Therefore, 
a player sets up arbitrarily the view information for which he asks, and becomes possible 
[ seeing the game screen based on this set-up view information ]. It is enabled to satisfy a 
demand of many players which have various liking by this. Moreover, since what is necessary is 
just to operate one rotary encoder 16 in order to acquire a field-of-view picture image based on 
the view information for which a player asks, possibility that a player will be mistaken in 
operation decreases, and a player can be concentrated on a game screen as a result, moreover 
~ for example, ~ if a rotary encoder 16 is turned to the left and it will turn to the right at the view 
position 23 side ~ the view position 20 side - ** - since a view information can be changed so 
that it may say, the operation for acquiring a picture image seeing will become intuitive very 
intelligible The above can raise the goods nature of equipment sharply. 

[0027] In addition, in drawing 6 , it is set as the thing different in each of the view positions 20-23 
about the orientation 24-27 of a visual axis in a view information. For example, in the view 
position 20, the orientation 24 of a visual axis is set up in the advance orientation of the player 
car 51 . Moreover, in the view position 21 , the orientation 25 of a visual axis serves as facing 
down a little, and the orientation 26 and 27 of a visual axis in the view positions 22 and 23 has 
become downward further. It is desirable to make a view position change continuously also 
about direction of the orientation 24-27 of a visual axis in this way in connection with changing 
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continuously. However, the sense of the orientation of a visual axis is not restricted to a setup 
shown in drawing 6 , for example, can be considered as various setup of always fixing in the one 
orientation. Moreover, it is not restricted to what also shows an orbital configuration in drawing 
6 . 

[0028] 2. The block diagram of the 3-dimensional simulator equipment concerning this example 
is shown in the explanatory drawing 1 of the whole equipment. As shown in drawing 1 , the 3- 
dimensional simulator equipment of this example includes the display 10 which carries out the 
picture image output of the control unit 12 into which a player inputs an operation information, 
the 3-dimensional space operation part 1 00 of virtual which performs the operation for the 3- 
dimensional space formation of virtual by the predetermined game program, the picture image 
synthesis section 200 which compounds the field-of-view picture image in the view position 
determined by the 3-dimensional space operation part 100 of virtual, and this field-of-view 
picture image. 

[0029] When the 3-dimensional simulator equipment of books is applied to a racing-car game, 
the handle 14 for operating a racing car, the accelerator 15, etc. are contained in a control unit 
12, and, thereby, an operation information is inputted into it. Moreover, the input section 2 
equivalent to the rotary encoder 16 of drawing 2 is contained in a control unit 12, and the 
operation information for this changing a view information continuously can be inputted into it. 
[0030] In the 3-dimensional space operation part 100 of virtual, the operation which sets up the 
position of two or more display objects 20 which can be set to the 3-dimensional space of virtual 
shown in drawing 3 , for example, a course, the building 60, the arch 62, the stand 64, the cliff 66, 
a player car, a partner racing car, a computer car, etc. or a position, and orientation is performed. 
This operation is performed based on an operation information, a map information by which the 
setting storage is carried out beforehand from a control unit 12. And the view information change 
section 107 is contained in the 3-dimensional space operation part 100 of virtual. The operation 
information for changing continuously a view information (a view position, the orientation of a 
visual axis) is inputted into this view information change section 107 from the input section 2, 
and the operation which changes a view information continuously on the orbital (orbital 30 of 
drawing 6 ) defined beforehand is performed among it based on this operation information. And 
the view information to which the change operation was given is outputted to the picture image 
synthesis section 200. In the picture image synthesis section 200, synthesis of a field-of-view 
picture image is performed based on the result of an operation from the 3-dimensional space 
operation part 100 of virtual. In this case, in case a field-of-view picture image is compounded, 
view informations, such as a required view position and the orientation of a visual axis, use what 
was inputted from the 3-dimensional space operation part 100 of virtual. And the compounded 
field-of-view picture image is displayed on a display 1 0. The field-of-view picture image at the 
time of changing a view information continuously on the orbital defined beforehand as 
mentioned above can be acquired. 

[0031] The block diagram showing an example of the concrete configuration of the 3- 
dimensional space operation part 100 of virtual, the picture image synthesis section 200, etc. is 
shown in drawing 7 . However, the configuration of the 3-dimensional space operation means of 
virtual in this invention and a picture image synthesis means is not restricted to the configuration 
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shown in drawing 7 . 

[0032] 3. As shown in the explanatory drawing 7 about the 3-dimensional space operation part 
of virtual, a control unit 1 2 contains the 1 st and 2nd input section 4 and 6. The 1 st input section 4 
is equivalent to a handle 14, the accelerator 15, etc., and the operation information which 
changes continuously the position, the orientation or the position, and orientation of a player car 
(or player) is inputted by this 1st input section 4. For example, if a handle 14 is steered, the 
variation about orientation will be inputted by the steering angle. Moreover, an accelerator 15 
steps on and the variation about a position is inputted according to condition. 
[0033] Moreover, the 2nd input section 6 is equivalent to a rotary encoder 1 6, and the operation 
information which changes a view position continuously by this 2nd input section 6 is inputted. 
Moreover, the operation information which changes the orientation of a visual axis continuously 
can also be made to input by this 2nd input section 6. For example, if a rotary encoder 16 is 
rotated, variations, such as a view position, will be inputted by the angle of rotation. 
[0034] In addition, what is called potentiometer 32 which is shown in drawing 8 (B) besides 
rotary-encoder 1 6 which can adopt various things as 2nd input section 6, for example, is shown 
in drawing 8 (A) is employable. Although the relative variation of a view information can be 
inputted as an operation information according to the rotary encoder 16, according to the 
potentiometer 32, the absolute value of a view information can be inputted as an operation 
information. And with drawing 8 (A), a view information will be changed by making right and left 
rotate a rotation fraction using the operation concavity 17, and a view information will be 
changed by making a tongue 33 slide in drawing 8 (B). In addition, what [ not only ] is shown in 
drawing 8 (A) and (B) but a configuration can adopt the rotary encoder of for example, a slide 
formula, and the potentiometer of a rotating type. 

[0035] Since the operation information acquired serves as digital data in using a rotary encoder 
16, as shown in drawing 8 (C), this operation information is inputted into the 3-dimensional 
space operation part 100 of virtual as it is. On the other hand, since the operation information 
acquired becomes analog data in using a potentiometer 32, as shown in drawing 8 (D), this 
operation information is changed into digital data in the A/D-conversion section 34, and is 
inputted into the 3-dimensional space operation part 100 of virtual. However, when the 3- 
dimensional space operation part 100 of virtual has the analog interface, you may input the 
operation information on analog data directly. 

[0036] Moreover, as the fraction (click section) caught mechanically is prepared when rotating a 
rotary encoder 16, and shown in drawing 9 (A), when the operation concavity 36 is in the 
position of displays 36-42, it can also consider as a configuration in which connection is 
impressed in a player. Thereby, in case a player inputs an operation information using a rotary 
encoder 16, a player can be made to recognize the position where the field-of-view picture 
image (for example, field-of-view picture image of drawing 4 (A), (B), the drawing 5 (A), and (B)) 
used as criteria is compounded. Consequently, a player can choose easily the view information 
(for example, the view positions 20-23 of drawing 6 , the orientation 24-27 of a visual axis) for 
compounding the field-of-view picture image used as criteria, and becomes possible [ also 
performing the change operation to the view information for which a player asks on the basis of 
this view information ]. In addition, the example about the case of a potentiometer 32 is shown, 
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and when it pinches in this case and 33 is in the position of displays 44 and 46, a player will 
sense connection for drawing 9 (B). 

[0037] As shown in drawing 7 , the 3-dimensional space operation part 100 of virtual contains 
the processing section 102, the 3-dimensional space setting section 104 of virtual, the move 
operation part 106, the view information change section 107, and the display object information 
storage section 1 08. 

[0038] Here, in the processing section 102, a control of the whole 3-dimensional simulator 
equipment is performed. Moreover, the predetermined game program is memorized by the 
storage section which was prepared in the processing section 102 and not to illustrate. The 3- 
dimensional space operation part 100 of virtual will calculate a 3-dimensional space setup of 
virtual according to this game program and the operation signal from a control unit 12. 
[0039] In the move operation part 1 06, the operation which calculates the variation (for example, 
all or its part of **Xm, **Ym, **Zm, **thetam, **phim, and **rhom) of the positional information of 
a player car and an orientation information is performed according to the designation from the 
operation information about the position of the player car inputted from the 1st input section 4 
etc., and the processing section 102 etc. On the other hand, when a rotary encoder is used, for 
example as 2nd input section 6 in the view information change section 1 07, according to the 
designation from the operation information and the processing section 102 which are inputted 
from the 2nd input section 6 etc., the operation which calculates the variation (for example, ** Xk, 
**Yk, **Zk) which met on the orbital 30 of a view position etc. is performed. 
[0040] The storage area corresponding to the display significant work which constitutes the 3- 
dimensional space of virtual is in the display object information storage section 108, and the 
object number which specifies the object of the display object which should be displayed on the 
positional information, the orientation information, and this position of this display object to be 
each area is memorized (this memorized positional information and orientation information, and 
an object number are hereafter called display object information). An example of the display 
object information memorized by the display object information storage section 1 08 is shown in 
drawing 10 . The positional information and orientation information in drawing 1 0 are a value in a 
world coordinate (absolute coordinate system). 

[0041] The display object information memorized by the display object information storage 
section 108 is read by the 3-dimensional space setting section 104 of virtual. In this case, the 
display object information in the frame in front of [ of the concerned frame ] one is memorized by 
the display object information storage section 108. And in the 3-dimensional space setting 
section 104 of virtual, based on the read display object information and the variation (** Xm, 
**Ym, **Zm, **thetam, **phim, **rhom) calculated by the move operation part 106, the display 
object information (1st specification information) in the concerned frame is searched for, and it is 
outputted to the picture image synthesis section 200. In addition, since a display object 
information does not change about a quiescence body, such processing is unnecessary. 
[0042] Moreover, also in the view information change section 107, by using the positional 
information of the view information in the frame in front of one, the variation (** Xk, **Yk, **Zk) in 
the calculated concerned frame, and a player car etc., the operation which changes a view 
information is performed and, thereby, the view information in the concerned frame is searched 
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for. However, about a view information, a one for one may be made to correspond to the 
operation information inputted, for example from the input means 6, the table which stored 
change (**Xj, **Yj, **Zj) of the view position from the position of the player car 51 etc. may be 
prepared, and a view information may be searched for using this table. If it does in this way, it 
can calculate easily. And the view information change section 107 performs this operation. Thus, 
the view information searched for is outputted to the picture image synthesis section 200 as a 
frame information (2nd specification information). 

[0043] 4. In the illustration image synthesis section 200 about the picture image synthesis 
section, synthesis of the field-of-view picture image which is in sight in the 3-dimensional space 
of virtual is performed. For this reason, as the picture image synthesis section 200 is shown in 
drawing 7 , the picture image feed zone 210 contains the object image information storage 
section 212 including the picture image feed zone 21 0 and the image formation section 228. The 
image information of the object showing a display object is memorized by the object image 
information storage section 212, and this object is specified to be it by the object number 
contained in a display object information. 

[0044] In the picture image feed zone 210, various kinds of 3-dimensional data processing is 
performed based on the display object information from the 3-dimensional space operation part 
100 of virtual, a frame information, and the object image information read from the object image 
information storage section 212. That is, first, as shown in drawing 11 , data processing for 
arranging the polygon which constitutes it on the 3-dimensional space of virtual expressed by 
the world coordinate (absolute coordinate system) (XW, YW, ZW) is performed about the objects 
300, 333, and 334 showing a racing car, a course, etc. Next, processing which carries out 
coordinate transformation of the polygon which constitutes it about each of these objects to the 
view system of coordinates (Xv, Yv, Zv) which make the view position 301 a zero is performed. 
Then, the so-called clipping processing is performed , next perspective-projection transform 
processing to a screen coordinate system (XS, YS) is performed. Next, polygon format- 
conversion processing is performed and, finally sorting processing etc. is performed if needed. 
[0045] In the image formation section 228, the image information of all the dots in a polygon 
calculates from data, such as a summit coordinate of the polygon by which 3-dimensional data 
processing was carried out in the picture image feed zone 210. The field-of-view picture image 
(3-dimensional picture image of false) which can be seen from a player by this will be formed. 
[0046] Now, an example of a format of the data dealt with in the picture image synthesis section 
200 of this example is shown in drawing 12 (A) and (B). As shown in drawing 12 (A), frame data 
are located in the head of this data stream, and the object data about each object stand in a row 
following this. Moreover, to each object data, the data of the polygon which constitutes an object 
stand in a row. An example of a format of this polygon data is shown in drawing 12 (B). 
[0047] The view informations searched for by the 3-dimensional space operation part 100 of 
virtual, such as a view position and the orientation of a visual axis, are included in this frame 
data. An angle-of-visibility information, a monitor information, etc. in the concerned frame are 
included in frame data. The picture image feed zone 210 performs the above-mentioned 3- 
dimensional data processing using these view informations etc. For example, it is asked for the 
view position 301 of drawing 11 based on a view positional information, and, thereby, the zero of 
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view system of coordinates (Xv, Yv, Zv) becomes settled. Moreover, based on the orientation 
information of a visual axis, the orientation of Zv is decided and the orientation of Xv and Yv also 
becomes settled by these. And at this example, by changing a view information continuously, 
these view system of coordinates can be changed and a field-of-view picture image which is 
shown in drawing 4 (A), (B), the drawing 5 (A), and (B) can be acquired. 
[0048] 5 Above the gang of . collimation, the case where a view position and the orientation of a 
visual axis were continuously changed on the orbital 30 defined beforehand was explained. 
However, in this example, it is also possible to change a view position and the orientation of a 
visual axis in independently arbitrary positions and the orientation respectively besides this. For 
example, in drawing 13 (A) , the operation lever 48 is used as 1 st input section to which a mobile 
(or player) is moved, and a joy stick 50 is used as 2nd input section which changes the 
orientation of a visual axis in the arbitrary orientation. Namely, the fighter a player gets into 
[fighter] can be moved in a desired position and the orientation by steering the operation lever 
48. Moreover, the orientation of a visual axis can be changed in the arbitrary orientation by 
toppling a joy stick 50 in the orientation of desired. If it does in this way, the advance orientation 
of the fighter which is a mobile, the orientation of a visual axis of a player, etc. can be changed 
independently separately, and the enjoyment of a game can be increased. 
[0049] For example, in drawing 14 (A), the fighter 80 a player gets into [fighter ] is going to add 
the attack to a tank 82. In this case, the collimation 84 to a target is located in the orientation of 
the visual axis of a player, and is located in the orientation of front. On the other hand, drawing 
when a tank 82 moves leftward is shown by drawing 14 (B). In such a case, with the 
conventional equipment, if the operation lever 48 was steered and the advance orientation of a 
fighter 80 was not turned to the direction of a tank 82, an attack was not able to be added. On 
the other hand, at this example, a player can change the orientation of the visual axis of a player 
into the direction of the left on a game screen by toppling a joy stick 50 leftward first. And further, 
change of this orientation of a visual axis is interlocked with, and collimation 84 also moves in 
the orientation. By this, collimation can be doubled with a tank 82, it is enabled to add an attack 
to a tank 82, and the enjoyment of a game can be increased more. 

[0050] An example of the block diagram of the 3-dimensional simulator equipment in this case is 
shown in drawing 15 . Unlike the above-mentioned drawing 7 , the picture image synthesis 
section 200 contains the collimation picture image generation section 230. This collimation 
picture image generation section 230 is for generating the picture image of collimation 84. 
Moreover, the operation lever of drawing 1 3 (A) etc. is equivalent to this, and, as for the 1 st input 
section 4, the joy stick 50 for the 2nd input section 6 inputting an operation information about the 
orientation of a visual axis is equivalent to this. And in the 3-dimensional space operation part 
100 of virtual, the view change section 108 and the visual-axis change section 109 are formed. 
In the view change section 108, the operation for changing a view position continuously is 
performed. Moreover, in the visual-axis change section 109, the operation for changing the 
orientation of a visual axis continuously is performed. And the view information after change for 
which it was asked is included in a frame information, and is inputted into the picture image feed 
zone 210 and the collimation picture image generation section 230. The collimation picture 
image generation section 230 decides on which position on a game screen to display collimation 
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84 based on this view information, and outputs the picture image as which collimation 84 was 
displayed on the position to the image formation section 228. The image formation section 228 
mixes the field-of-view picture image formed of the image information from the picture image 
feed zone 210, and the picture image from the collimation picture image generation section 230, 
and performs display processing to a display 10. It enables this to display collimation 84, as 
shown in drawing 13 (A) and (B). 

[0051] The example at the time of applying an application in a 6.3-D out ****** game, next this 
example to a 3-D out ****** game is explained. Drawing 1 6 (A) An example when a player 86 
wavers in the so-called dead end in 3-D Donne John is shown in - (E). Here, the orientation 87 
shown by the arrow head of a solid line expresses the advance orientation of a player, and the 
orientation 88 shown by the arrow head of a dotted line expresses the orientation of a visual axis 
of a player. With the conventional 3-dimensional simulator equipment, as shown in drawing 16 
(A) and (B), the orientation 88 of a visual axis of a player 86 was always in agreement with the 
advance orientation 87 of a player. Therefore, when a player wavers in a dead end in this way, in 
order for a player to find out the orientation which can escape from this dead end, the advance 
orientation 87 of a player also had to be changed. And when the advance orientation 87 of a 
player was also changed in this way, a player does not understand anymore the orientation to 
which it was going in the first status ( drawing 16 (A)), and made 3-D Donne John's capture 
difficult. On the other hand, in this example, while the advance orientation 87 of a player is 
decided, for example using the joy stick 52 of drawing 13 (B), the orientation 88 of a visual axis 
of a player can also be decided using a joy stick 53. Thereby, as shown in drawing 13 (C) - (E), 
the advance orientation 87 of a player can change only the orientation 88 of a visual axis of a 
player independently, without making it change. Consequently, it becomes easy to recognize the 
status of such a dead end, and the enhancement in operability and the creation of a new event 
of it are attained. This is equivalent to moving the field of a player with a joy stick 52, and moving 
the head of a player with a joy stick 53 exactly, and becomes possible [ that this raises more the 
virtual reality required of this kind of game ]. In addition, in order to make a game into the thing 
near the actual world more in this case, it is also possible to limit the domain to which the 
orientation 88 of a visual axis can be moved to the domain to which the actual head can be 
moved. 

[0052] Now, in drawing 13 (C), the rotary encoder 55 (a potentiometer etc. is sufficient) for 
moving the view position other than such joy sticks 52 and 53 further is formed. A player can be 
moved by using this rotary encoder 55 also about the view position of not only the orientation of 
a visual axis of a player but a player. For example, although some characters are written 
underneath the torch 90 prepared in a wall in drawing 17 (A), a player cannot read this character 
in this view position. In this example, in such a case, a rotary encoder 55 can be operated, and 
the character 92 in which the torch 90 is caudad written by bringing the view position of a player 
close in the orientation of a torch 90 as shown in drawing 17 (B) can be read. By making it above, 
it is enabled to increase the fun of ****** of a game etc. more. In addition, in this case, a joy stick 

52 is equivalent to the 1st input section 4 in the block diagram of drawing 15 , and the joy stick 

53 and the rotary encoder 55 are equivalent to the 2nd input section 6. And the operation 
information from a joy stick 53 is inputted into the visual-axis change section 1 09, and the 
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operation for this changing the orientation of a visual axis is performed. On the other hand, the 
operation information from a rotary encoder 55 is inputted into the view change section 1 08, and 
the operation for this changing a view position is performed. And the information on a view 
position and the orientation of a visual axis that these operations were given will be inputted into 
the picture image synthesis section 200 as a frame information, and the field-of-view picture 
image based on these view positions and the orientation information of a visual axis will be 
compounded by this. 

[0053] In addition, this invention is not limited to the above-mentioned example, and the various 
deformation implementation in within the limits of the summary of this invention is possible for it. 
[0054] For example, various things, such as what used the trackball as an input means in this 
invention besides the rotary encoder explained by this example, the potentiometer, and the joy 
stick, and a thing to depend on mere button grabbing, are employable. 

[0055] Moreover, in this invention, it may be made to change both a view position and the 
orientation of a visual axis, and may be made to change only either. 

[0056] Moreover, this invention is applicable to the driving simulator used not only in the game 
machine for business but in game equipment for home use, a flight simulator, a training place, 
etc. Naturally especially the principle of this invention is applicable to the algorithm of the game 
program stored in the game cartridge used for home video game equipment and a personal 
computer, CD-ROM, and a floppy disk etc. Furthermore, it is applicable also to the large-sized 
attraction type game equipment with which many players participate, and simulation equipment. 
[0057] Moreover, in this example, although the racing-car game, the waging-war game, the 
role-playing game, etc. were explained for the example, this invention is applicable to the 
spacecraft game in which it can apply to not only this but all kinds of game, for example, the map 
was formed in 3 dimensions. 

[0058] Moreover, data processing performed in this invention in the 3-dimensional space 
operation means of virtual, a picture image synthesis means, etc. may be processed using the 
image-processing device of exclusive use, and may be processed in software using a general- 
purpose microcomputer, DSP, etc. 

[0059] Furthermore, data processing performed with the 3-dimensional space operation means 
of virtual, a picture image synthesis means, etc. is not limited to what was explained by this 
example, either. 
[0060] 

[Effect of the Invention] According to the claim 1 or invention of 5, a view person can change a 
view information continuously until the field-of-view picture image for which it asks is acquired. A 
demand of many view persons who have various liking by this can be satisfied. Moreover, a view 
person's operation mistake can be lessened and the degree of concentration to a view person's 
field-of-view picture image can be made to increase. Moreover, also let change operation of a 
view information be an intelligible thing intuitively. 

[0061] Moreover, according to the claim 2 or invention of 6, it is enabled to control independently 
a move of a view person or a mobile, and change of a view position and the orientation of a 
visual axis. Thereby, since it is not necessary to make the advance orientation, the orientation of 
a visual axis, etc., such as a view person, come to be in agreement, the variety of operation can 
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be increased. Moreover, thereby, he is enabled for a view person to operate an operation of his 
own field by the 1st input means, and to operate an operation of the head by the 2nd input 
means, and a virtual reality can be raised more. Moreover, operation which is referred to as 
looking into the character written by the wall for example, in the maze by moving the both sides 
of the orientation of a view and the orientation of a visual axis also becomes possible. 
[0062] Moreover, according to invention of a claim 3, since it can attack to a target, without 
doubling a view person or the advance orientation of a mobile in the orientation of a target, it 
becomes easy for a view person to perform the attack on a target, and he can increase 
enjoyment, such as a game. 

[0063] Moreover, according to invention of a claim 4, the position where the field-of-view picture 
image used as criteria is compounded can be seen, and it can be made to recognize to a person. 
Thereby, a view person can choose easily the view information for compounding the field-of- 
view picture image used as criteria, and the operation of him changed into the position of the 
view information for which looks at on the basis of this view information, and a person asks is 
also attained. Thereby, operability can be raised. 
[0064] 



[Translation done.] 
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^^C^gtlSBti^tfrv^So - ffl 3 *7C#lfr 3 0 0 
<±, 7*1/-+ (fi#) 3 0 2 A*** U->3 0 6£tf"b 

t m s - k # t- 1 3 a © st ^ % £ ^ ir <& © t- <& .5 o 

f Its ifflg^T-feS 3&5t»# 3 0 OfflHftltiffB 

u->3 0 e±ta«a«*ift-r*ii:t«t 

«l3»7Cllfifc 3 0 8*^{"J->3 0 6± 

l^;i-3 0 4(: 1 tDiife ae^fflSft^tra 

k, 71/-+ 3 0 2 3 0 2 if 5f i 

^iRlffgflJU -ffl^{bU^3#x;trtfc3 
0 OfflHft* 5 ^^ U — >3 0 6±tircDJ;5i:lx.5i)> 

£dt D71/- V3 0 2(i, 71/— + g#Xtt7l/ — 
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t0 0 0 3] Ell 8 (B) tctt, W.±©<fc5ft3#?G-> 

ffl) ©— flltf^ftS. 
[0 0 0 4] 

M«LJ:?i:nfI] eft, ^®acD3^^; 

mmffifammzmfeznx^tz mis (b) ti±, r 

U— ; Vi3— 9 0 OC^tegiCS^ftTOS) o £ 
fc„ bA>b, CCDfflCD-y— AT*ti7"U— ^CDif^^^S 

%mx-$>*), 7\s- j rj3-(D'&?jtiLW.&t) t>mmi%®.w 

£— #T-x *©&£#& 7 — Vt#<$mo M 
£, «^[pIt"oVi-C*)7'b— VA-ffljtfi^lqJi^t 

h*sr-#^eV>o lot, «j&ffiH, 

[0005] 7u- j r<D%i&mm*mmT?>^m£ b 
mfifa*MUt?itz^mt)%z.t>ti?>o b*»u ccd^ 

Sfcto, dn«(t©ffliST-tt^T©7'l/— + ©£?#£*f 
fi, ^-AfC^b&tt^T-^-AIjMSjl&A^, ^ 

gibts^^yijf-r^SAsfta. «ot, rv-t 

[0 0 0 6] 04jU*ttH«l2:ttH«l> UsH^i:® 

fc**LT#*SJn;tS. bA>b, t£*©«ircW\ ff=W 
O*iatt«H««O3iff*iei-lf*4 7'U--V(0*«6*|Ril 

[0 0 0 7] it, 0J;t{i3 - D (3*7t;) ©y>^3 
> 4 Stfc b & *s ft £ ® -t i. b & □ - ^ 7 l> 4 > ^ y - 
A^ii^TIi, 3 -D^>'>*3 >f*l£, (& 



>7*-A©«itfM4A s Ji<bU £*-A©fflfii*£ffiT;* 
[0 0 0 8] *»lflliJU±©J;$&tt««Rffl*«ja-r 

sfctot>&:^ixfe*©r-$)!3, *©ga*ji:-rsi:-o 

{*, iES3#^SWC:^T«IHIlffc«raj«T4IS©« 

[0009] sfe, *^B^©fi©ie<](±, mmxizmm 

[0 0 10] 

fi£ £ ft fe fulB{5?S 3 £ IS t is t ^ T M ;L S URffiig. 

[ooii] if*s5©^B^i±, »f^*s*e.x 

{'^Mt-Sfetoffl^+f$S*Aijb, BdlBAiJ^©*6. 
A***l«Ui3*fP««CS"3V^T, fe^A^bto^to^ 

^M^sl^As^^i^tlfcHufB^a^ti«^cs^v^T^a^l^I^ffl 
^■fiK « ft o z t z & m 1 1 s » 

[0 0 12]»*aiXli5O*«l:ift«» AiJ^S 
71/-+) {ic©^li^*MSCi;AST-^5o ctil: 
T-^MbTtckVNo 
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tooi3] m*m2<Dftwiz, mif^mt, m 

^MitfeoT, mHBaW*®ttt, i?#Xttt&#* s }£ 

casH-r*&»o»fp««*A*r i ©a**s# 

Xijfgtft^ix, KrlBfiffi 3 *7U^M«»*®36«x US 
SBSi 1 fflA2»*K#e> A^£ft3iiuBB^fNtfK:S-3o 

ftMMBfcat^T, *^ffilBXWS**|q|©'J>«:< i:*> 
[0 0 14] tt*JB6ffl^0^(i, *fi^©#&A 

««*a*u taiB»ifflA**s*>e>A***ia«rtB 

#|q|ffl'J>&< kfe lo^Jg^1-5^2fflJ|^tf|g*5R 

nsteg, *iRit*a»-&fc, ButH^2ffljg^ts^(c«t 

[0015] ffl^2Xtt6©^^C«ttl«x IlfflA 



[ooi6] iB*ii3©^B^{i, sw^t^o 
iilijbTiifi<j'N©^©^©sii c ^(R]©'i>*< t*io 

[0 0 17] |B#a3 0»WfcJ;*Ltt, Jl^fiEg, ««l 

#tt, «#Xtt»»«;05lfi : *lRl**fl<I*lRlC^*3*4 

[0 0 18] £& x il^IM4®^^{±, il5tcS17iS3 
©oTftfrCis^T, mlfHA^g! t cfc 5 mMMttm m 

[0 0 19] »#S4©#S«Bfc.fcfttt, 0U«, 

[0 0 2 0] 
[«E0J] 
1. y-A©«tS 

[0 0 2 1 ] B2tlt *3«7n^> 5 a I/ — ^ggffl- 

©iibfei/5al/-i'ig (£"-A$SB) 1-1, 1 
-2, 1-3, 1 - 4#7 i -*eS!7-1' >£^bT5l<> 

^7V-tSy-AM©*&t,TU7l/-tM 

[0 0 2 2 ] I2t^t<t^(C« C©§->UV-^S 

W5. bt, yv— h 1 8 fcif&U 

1 OCI&bfcB^tlfcy— AHffi 0—>>^ 

©ate0*»e>Mis®^©^i?-iii*) *m^* s e>. 

4S-ftbTa3S?©b—>vy* — 4Steb-C-y-A*ff 

do * bt, #»u&t?wu sc, af^ssi 2CP-i"j 
^1 6 7!)S|9:it?)tirvis„ ;©Q-i"ji>3 

S o 

[0 0 2 3 ] 8 3Ctt, *3*7cy-At*lt5fiffl3. 
&7t£^©--0iJ#^£ft-5o £©«fc-5£, *3^7t;y- 

3— ^ 2 0 A s @Hg^tlTV-»So fbt, 3— X20©M1 
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iacfci:, tr;i/6 o, r-^6 2, x^>K64> 16 

f,03-^W»l/Hi$tlfer^7l/>f 1 0£jl&# 
b76fr£7*-h- bT, 3—^2 OSMIUlb, MM® 

[0 0 2 41 H4 (A), (B) , El 5 (A) , (B) 

#3&k;7— AUfc^T^-f 7,7V j 10±CB* 
btB^Hsy-Aiiiffi (^H^) ffl— #|#^£ix3o 

ABBC*fjS T&Uti&m 2 0-2 3, 24- 
2 7 #5*&*VtV>3. 

[0 0 2 5] 0>J;L{;£, 14 (A) «, 7"U— ^#-5 1 
&g2 0, «|612 4) ©y-AHffiiDWIf&S. CI 
£D#fiSa»*l7 , l/- J fctBSfrftfcv^, 

(B) 71/ — *»*— 5 l©«*tefllt«jS«f«#a9! 
^£ftTV>3i§£- (I2|6ffl^/&ftg2 1, mfcJ5fa2 
5) ©y-Aljffi©0iJT-fcSo ffl^ — 

v>^*- 5 2©^&?>-f7l/ — V 7 *— 5 lt^-AI 

(M^. li H 'J 7 h ttlt % ^ t g tffl 7 !/-+ 
A-fcjISCfctfT-tS) , y-A©M6i**^«)SC 
hA s T-£3o 05 (A) «i, 7"V-tA-5 1© 

& (0 6 ©#?/£&© 2 2. «Hg£ffi2 6) ffl^-AlIffi 
ffl^JT-feSo £fe, 05 (B) ii, 1© 

£• (H6o«iSi(aB2 3, w&nm i) o^-abi 

S^-A^M^hii, SUy + >;i/©y-A«BkbTflt 
IftS^t^i: bTSt^nTV^'T'— A$m©:g|# 

(i, aeB®(uHic*as-&{3jt^ 3-7 2 0©ffl3# 
[0026] nr. **flB«nftt*jS««*a«»t« 

5tSCfc#tS5. 0 6T-(i, SAMS*©* 

EI2 0~iMI2 3Sf) IMCMtS^i:* 5 



d©i§£, ^^{iS©^»r5»lJ13 0«ifc?> 
iPb»^»?>tlT*5?Js 7°l/— Wi, @2fflU-^Ui 
6 3 CI i:T*, .remit 3 0 ±T!«j£ 

ijai>3— ^1 6 ^^-rtUScfc^©-?, 71/-t 

u--- Wi^-AiimcM^-rs- ttfr-&z>o #1 
xtfn-* 1 6 4il;[iltlilMI2 3 

[0 0 2 7] 0 6-Clt *^«*0*0«iB3?lSl 

2 4-2 7 to^Tii, «^fiLg2 0-2 3 ©=&❖£& 

2 0 \Z *3V>T(±««l*l6l 2 4 li7V-t*- 5 1 fflitff 
^iSltllSS^tlTV^o 3L&&g2 1 T-ttMS 

|p]2 5Ji-£-*>Tl6]£i:fc>K ffiMI2 2, 2 3fffll 
8SB2 6, 2 7ttSCTlSjtCft-oTV>a. Mfil 

4-2 7©[&l#t^)OT*a^e<]t^M$*achAsSi 

£bV>o fib, ^*|ql©[ol^(±0 6 IZTnZtlZWt&lZ 

m.t>ti?. w^«tt i-3©35i6)t:@^-rs^©«^© 
-r & © tc ps e> n s & © t* j± * o 

[0 0 2 8] 2. ^M^fflaKW 
*7C->^V-^SSIt 7"U— ^#*8^««*AA-i- 

sawesBi 2, ^®y-i7P^7Aia!)iRi3»: 

0 0, fiffl3«76ffiM*lltaBl 0 0ti5*»6*lfc« 
j&ffi«fc*tt*«J««S^J«T*mfc£j*SB2 0 0, 

2SkVios»ii«*ii<kffi*-rs7*-f ^7-u-f i o*^ 

[0 0 2 9 ] ^ftSB 1 2 ttt» «iltt*3*7n-> Ul/ 

SMfSl 2tli, BI2ffln-<"Ji>3-yi 6 

[0 0 3 0] ££3&7c2llia!iV31 0 0T*ti, 03t 
5^ -*-fiffl 3 *tc^ H t *S (t a *»© a^tt, « it H 3 - 
7x2 0, tf;i/6 0, 7-f6 2, 7^>F64, ffi6 
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6, 7*1/-+*-, m^U- rr^^i-^ 

0 7#$$ftT^.B. COMi^ 
MSB 1 0 7 CJ±, AtjSB2 *S^tS$fi (ttAMftflk 

it (E6©fijt3 0) ±-eaA««*a»fl9t*a-ra 

&BI*^JEftffi2 0 OtffiAStv*. ■&^/88fS2 0 0T- 
fix <Effi3#7Ga»IH«JW»l 0 0*»^©«IMS*ta^5 

IKS 3 tf^c^iSSteB 1 0 0 *>*>A;fr£*ifc*>ffl*ffiV> 
-So -&bT, Sf&g tlfeMRm&teT" 4 1 0± 

ta^^tlS. W±©«fc-5fcbT\ ft 

4 ft S £ h *s f £ £ o 

[0031] i7i;it mm 3 ^Tc^p^smsc 100, 
infe£<£8is 200 jw**j*jaG©-0j*a-r 7n * * 
itfgdna. fib. *^Wfc*>wa<g^i3*7c^K* 

H^g!, H*-&j«*®ffl«tfiRH:H7t^-r«lJ«K:E5.n 

.5&©T*«i>fci->o 

[0 0 3 2] 3. (gag3&7n£lt3SieSBCov>T©iBIE 
EI 7 C^r A 3 C«fP» 12B, IK 12 ©ATjBtf 
4, 6£#tf 0 Sl©A*gC4{±. n>h-JH4, 
•fe;H5fCfflat5*ffl?*!), d©|f§ 1 ©A7JSI5 4 
fc<fc»K 71/— — (X{±7U— H fflfilXliS^l 
& £ OttftSS Ir] £3*1 ft fc ^H"T S tlftti A 

7^-fe;i/ 1 5©^H£-Ccfc *H£gC-o^Tffl^{b«A s 
A7j£ft-5<> 

[0 0 3 3] ff!2©A?aa56y\ □ — *Ux>=r 

-^1 6tffi^-r-S*©r*fef). d©ffi2©A73a56t 

[0 0 3 4] S6 2©;Uj«6 tlTIt «*0* 

©£&ffl-f £-h#T-g, 0H.fctf0 8 (A) t^-rn- 
^iJi>3-^16Wi, U8 (B) c^-r«fc-5fc 
#5=->->3 — # 3 2 i:l*{itl,S*©tSfflT-§So D 

g*S#t»fBi:bTA^T-&4*s, #^>^3^-*3 
2 Cift««^«««Dtt?*««!fia*»f^««4: bTA# 
T-^So 0 8 (A) T-(±, fiM^DOas 1 7 *fflV> 



b, U8 (B) T-fi, oJ»3 3*^7-T 
(A) , (B) t*r*Ot|R?.r, ««X7>f HSC 

[0 0 3 5] D-^iJi>3-yi6*fflWi^(: 

8 (C) \Zm?£5lz^ £©«flM*«tt*©$iiffiffl3 
#7g£HIS*IS1 0 OfcAAStiS. — #?>S/3 

q^f-^C^^feft, El 8 (D) i:gt<t?t> -© 
tiff tifKi* A / D ^$35 3 47r'>^;i/f-?i:»$ 
tit, (Effl3ifc7n£H*»eBl 0 0fcA:fc£ixa. 

b, fiffl 3 jR7c^ia»lltBS i o ot^y-ruv-f >^>-7 

[0 0 3 6] D-^Ui>3-^16*lslfi$* 

it, 19 9 (A) C^n^t. ffilit«t»f^ia«J3 6#Si 
^3 6~4 2fflSitfe5i^l;7'l/- ^C5|oip*»»3 

b> v#n-* ijoivrj-y i 6*mv^rs-^tt» 

(A) , (B) , ®5 (A) , (B) (DtiL&mm 

/££ftS{£S£71/ — ^tig^-araciiAs-egSo c 
©IBS* S*kfc4«#MB«*#JtR-r*& 
to©^^ttl8 (fclittH 6 CD*;SUfit« 2 0 ~ 2 3 , mu 
^[fi]2 4~2 7) SgltMtSiitf-CS, d©*Jl 

f^^^a -h*RlHgfc*So 0 9 (B) Cti, * 

f>i/3^— ^ 3 2fflJ®-a-t^V>T©0iJA J ^$tlx Cffl 
®^i-3S*3 3#i^4 4, 4 6fflfili:fe5ilr 
71/— V»J45l^<p*5*iBU5Ci:t5a:4. 
[0 0 3 7] m 7 fc^f J: a iSS 3 ^TC^nAffSIS 
lOOli, 10 2, (SS 3 ^TC^BMftJES 1 0 

4 , 106, &&mm&mi® 107, 

IffffiSBtaSK 1 0 8£^A,T^So 

[0038] ;:f« magB 1 0 2 r*tt, 3 #55 -> 5 a 
u-^*B^frcD#j«i*«ff*3ii*. sfc, inasp 1 0 2 

0 14, ■ C OiT-A^n ^7 ASVjSWi 1 2 

[0039] mmmn^ 1 o 6 1-{±, ^ 1 ©A^ec 4 
st>-saasi5 1 0 2*&eDitjjU55fci>fc#o"r, yu-t 

*-©^M-lf$g, ^ipjWffiffl^-fba (M^KAXm, A 
Ym, AZm, A0m, Ai^m, Apm©:£T&-g>Wi 
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*(0-SB) **»**l|i#fr*5n*. -75, *S/£t»$g^ 
MpP 10 7 t&OTii, 0!l;U£&2©A;fjg|5 6 fcbtn 

^A^sftssitttia&imagBi o 2*p*>©fi^fc 

(^J^HAXk, AYk, AZk) ^*5R»S?H^A s fT 
[0 0 4 0] &j%ttHfftBSBtras 1 0 8 (Cti, 3 #tg 

^i? h^->^-* s f3«$tlTl>S (JUT, -©fBil 

w«J«*kBf .110 S^affiftflBISffi 1 0 
8 £13113 ft a«5*«iMBffl— iA^sns. Ell 0C 

[0041] *^%tfiBfHraa3 1 o 8 tffirasftTi^a 

gt^<M»$8ii, 3 &7c£EI»3£a$ 1 0 4 fc J; t) 88* 
mSftSo Cffl»£\ *w*BW*ffi«6Bl 0 8fctt» S 
K 7 b — A © 1 o §j © 7 V — A C *5 It •£ m^Wlfe $B #§B 
raSftT^So * b"C, (5SI3ife7c^P^iS:^ 1 0 4T- 
fcl\ BftUlSh&a**!*!:, ^i&S^gP 106ff 
SSftfe^fbS (AXm, AYm, AZm, A<9m, A 
0m, Apm) ilCX-^T, 317 U — A }C*>lt 5g 
(£1 * s #«>£ft, HH*^ttffi2 

IBfi^fb b& o©T* c ©<£ -5 fciagtiiag* vio 
[0 0 4 2] *^SW fg^MBP 1 0 7fc*5Wr*, 

b— AfciSttS^fbS (AXk, AYk v AZk) , S 
tf:/V-^#-©{£gttfg^£ffloSCi:C<fc !)> «^ 

«***M-i-a«j*#fTfci , u ^ftc^b^^-A 

TJi, MAHALS 6 *6A:fr£;h,aSM£««fcl** 

gfflS-fb (AXj, AY j, AZ j) ^^tSiSWbfeT 1 - 
:7/l<£ffll<b, £©^ — 7;i/*E^T«;StWfR«:»»T 

So ^bt, C©«SS(i, «j£fiM8££ffil 0 7fc«tt) 

[0 0 4 3] 4. H«^astov^r©»W 
&#«&©-&J$#fffc>ft.&o dfflfc«>iIi*£-Jj$;g|5 2 0 0 

ii, 0 7 est <t 3 {cH^^a5 2 1 o tmmzi&ffi 2 

2 8 H&ttS&SfS 2 1 0 14* 1 ^ h H^tS 

$agaragB2 1 2*^tr. nffl^tiffiiaragB 2 



[0 0 4 4] Hft{g&ffi 2 1 0 T'fi, {R® 3 &tu£M « 
JStffiSl 0 0*fe©a^«l«*. 7U-Afj!$8, STf*^ 
yifM«i«ffi«S2 1 2 A»€>R*a*itfc*^y 
1^ MB*ffif«fca^^r, £*!© 3 ^TcM^fflaASfi^ 
43*14. BP*>* *1\ HI lfcjjVf«k$fc» b—>>^ 
3-X^att^xi7> 3 0 0, 3 3 3, 3 
3 4iCOViT, *ft*«fi£-ra^'J 

m (mttmnzk) (xw, yw, zw) ^ii^ti^si 
3*7cggia±fcEB-rafc»cD«ffi[ifflj6«fi : *3*ia. * 

jfiu=r>*«*(tt«3 0 i*js^k-ra«^ffi«» (x 

v, Yv, Zv) 'NffiH^tfe-rSfflSASfTfcftSo ^© 
^, V^fc®5^ U ^ t>^jffla#fr£>ft, 

(xs, ys) ^©am»ie**joffl#fTi>ft 

So &Jc, #';:J>7*— h£&4fflS#frfeft, S 
[0 0 4 5] H*fl£j£gff 2 2 8T-(4, B««*Sa$ 2 1 0 

£*jv>-r 3 &5£«if i&ssftfc* u >oiSjaas««© 
fitsfts. cifttifj^u— ^^^^.scifcAsr-^a^ 

[0046] eft, 0 1 2 (A) „ (B) fctt, **flfi 
0H©Bi&£-J&SB 2 0 0 ^C^5V^T®^!^®t)ftS7 ^ -^©7 
h©— 011*5^ SftSo 112 (A) fc^-Tio 
C, ^©^-^^©^slCfi, 7 1/-Af-?i!l s Cii 
b, Cfttget^^©*^^*^^ b toutfflt^yi 

^-^ta, ^t'^^^ h^^fiR-rs^'j^fy©^-^ 

tfI*:^tV^o 012 (B) ^©#Uzf>7 r - 
^©7^-— v>y hffl— «J!|*s^$ftSo 
[0 0 4 7] <SS3*k:^F^?IIS^ 1 0 0 Ic <fc »3 5ft» 6 

f-i'CtSilS. 7 1/-Ar-*tli> ii71/-A 

c*ttssipft««, ^-^t»$s^*^sfts„ mm.m 

*&g|5 2 1 0t4s cn6ffl«^flWB^*«V>r» ±IB3« 
7n?PI^S!La?:^ao «^{Sgt»^tS-3V^T EI 

1 1 <Z)«£<ftS 3 0 1 -tfi&lsb <o ft, C ft t <t t) 
^ (Xv, Yv, Zv) ©Jl^*^$So Sfc, W®kK 
fil««t*r3V^T, Z V©73(p]*s^*»), Cftf>tJ;»3 
Xv, Yv©7jIr]*$£3;3o €bT, *^SS^JT-tt, « 

^•fbS-a-, 04 (A) , (B) , 05 (A) , (B) fc 
^ S ft S «fc -5 ^^#H^5: S d i: A 5 T- 5 S . 

[0 0 4 8] 5 . MiP©MiJ 
JU±T-Bu $)f>*»b«>^«>?)ftfc*fl3l3 0±t*5V>-rlS 

Sit. b^pb, *S^SS^jr*{iciftJil^{c*, ffi^e 
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-fct qjtiT-^s., mx.&. mi 3 (a) t-j4, 

(Xf47l/ — S#»$*3!gl©A*»i:U-£JM!E 
WS-4 8#ffll->£>ft, «^f°]*e*ffl^Iq]t3^M^ 
2 ©ATJpfli: IT^a^f^f-f y * 5 OtffflV^n 

iq]'N#j-rc£-r% «iB*iRi*e3«o*iRic*B-r*^i: 

frJ&ftfc, 71/— *©«*;frft«i:*ai.|*fctt:4fc£H 

[0 0 4 9] 09*.«, 111 1 4 (A) T'(4, 71/— ^©fg 
SfSlSH«8 014, «#8 2fc*tbT$5c**ifll*.J:5 
hbTViSo d©:H£-, g9t)fcWtaW8 4(i, 71/ 
— ^©^©^(6l^{figbT^t), jE®©^|S]{cegb 
T^5. -75, 014 (B) T-f4, «*8 2i«c#lRlfc 

SMT-«4, HHIEWt— 4 8£iRjK!b-T«HM18 Offljtfi 1 

i±T?&&*»-pfc. cnic^bT. #fy6#jT-{4, *1\ 

71/— Vt4, ya-f 7 y£ 5 0&fefr|q]C#J-rdi: 
T-, 71/- -Vfflffi«g©^lRl*y— ABMlffltffl^Cf 
M-rach* s T-§5„ f bt, IC, dffl«Jij§7jfn]©g 

Mt»abT, m^8 4 t>*<Dfi\fti,z&m-rz>o cnt 

CttbT^£Jn;t3Ci:#nJi£hft t), ^— AfflMfi 
R*£4. DJif ZtifiT-B&o 
[0 0 5 0] Ell 5 t:{±^©ii-&©3*7t:i/^i V — ^ 
^g©7Dy^0ffl— fi»J*s^$ns. B(Jj&ffl07i:li& 
•) , H&^J£8B 2 0 0 #JIH!p««t*jsaESB 2 3 0 £^A,T- 
V>So Cffl^BI^J5£a52 3 0i±, iS^ 8 4 ©IB#£ 
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